Descriptions of congenital heart disease in animals are encountered infrequently. We have found no previous record of isolated patent ductus arteriosus in the monkey and would therefore like to report clinical and necropsy findings in a rhesus monkey dying suddenly due to this congenital heart defect.
CLINICAL INFORMATION
The monkey described was a male Macaca mulatta, aged 3 years, 5 months at death. He had been born on March 17, 1961 in the monkey colony of the Department of Physiology of the University of Pittsburgh. He was the product of a second pregnancy with a gestation of about six months and a normal birth weight of 425 gm. The mother's first pregnancy had resulted in a spontaneous abortion. During her third pregnancy a hysterotomy was performed for catheterization of the fetal blood vessels. Delivery progressed uneventfully but resulted in a dead fetus two months later. The fourth pregnancy terminated in death from streptococcal endometritis for both fetus and mother after 144 days gestation.
No experiments had been performed on the subject except for a phlebotomy by femoral puncture and withdrawal of 7 ml. of blood in July 1964. He developed poorly and weighed only 4.8 kg. at the time of death on August 18, 1964. The weight of several other male Macaca mulatta mionkeys from the same colony and of the same age averaged about 6 kg.
There had not been any indication of illness other than his failure to thrive until he was discovered leaning quietly against his cage. He was checked by a physician and found to be tachypneic and cyanotic. At necropsy, the body weighed 4.8 kg. and was that of a slender rhesus monkey. Significant changes were confined to the thoracic organs. The lungs were moist and moderately hyperemic. The larynx and trachea appeared normal but the main-stem bronchi contained some thick and hemorrhagic mucous.
The globular heart was markedly enlarged. With the thoracic aorta attached, it weighed 72 gm., as contrasted with about 20 gm. for a normal heart in a monkey of comparable body weight.' The superior vena cava was found in its usual position. The left innominate vein was absent and a left superior vena cava drained to the right atrium via a markedly dilated coronary sinus after receiving a hemiazygos vein. A probe-patent foramen ovale was present. A large patent ductus arteriosus, measuring 5 mm. in diameter, connected the left pulmonary artery with the aorta, just distal to the origin of the left subclavian artery. The ductus arteriosus was only 2 mm. long. The lumen was even in diameter; the intima was smooth and the wall thin. The diameter of the ductus arteriosus was equal to that of the left pulmonary artery. The right ventricular wall measured 7 mm. and the left measured 11 mm. in thickness. The heart valves were all normal and their circumferences were as follows:
Tricuspid 4.4 cm. Aortic 1.6 cm. Pulmonic 1.9 cm. Mitral 3.6 cm. The coronary vessels were normal and patent throughout their course. The liver was enlarged, weighing 188 gin. (normal weight is 100 gm.).' It was hyperemic and a nutmeg pattern was striking.
Microscopic examination of the lung revealed striking, disseminated, fibrinoid necrosis of the media of many medium-sized pulmonary arteries with perivascular infiltration of both granulocytes and lymphocytes ( Figs.  1 and 2 ). Smaller arteries and arterioles had thick muscular media. Small foci of intra-alveolar hemorrhage were widely scattered. Bronchopneumonic regions contained macrophages predominantly as well as a few foreign body giant cells in the exudate. Mucopurulent tracheitis and bronchitis were present. DISCUSSION Lapin and Yakovleva' report seven instances of congenital heart disease in an autopsy series of 1,274 monkeys that included 976 rhesus monkeys. Among the rhesus group were two subjects with ventricular septal defect, one with pulmonic stenosis, and one with a patent ductus arteriosus with an aortic orifice placed low in the ascending portion. In the last case, the 
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Patent ductus arteriosus in rhesus miontkey F monkey was stillborn and since no comment was made as to evidence of impending involution one might suspect that the patency in this case was physiologic. The remaining three specimens of congenital heart disease in this report were from Hamadryad baboons. They were: one of persistent atrioventricular canal with aortic stenosis, one of transposition with ventricular septal defect and patent ductus arteriosus, and one of a windowtype patent ductus arteriosus with bicuspid aortic valve and a quadricuspid pulmonic valve. The last specimen was from a stillborn baboon. Although these specimens include three with patent ductus arteriosus, all were in complicated lesions and two were in stillborns. In another report' the ductus arteriosus was found to be closed in six monkeys 8 to 12 days of age.
Reports of various autopsy series on primates other than man4-912 contain no mention of congenital heart disease in more than 1,688 subjects autopsied. This may be the result of animals having died in transit from their natural habitat or during the neonatal period when postmortems could not be obtained. Also, sickly appearing animals are more likely to be rejected by the prospective buyer and congenital defects thus less likely to reach an autopsy table. The incidence of patent ductus arteriosus in monkeys cannot be accurately determined from published data. In an autopsy series of children who had died of congenital heart disease,' the incidence of patent ductus arteriosus uncomplicated by other cardiac lesions was 12 in 503.
Anatomy of the rhesus monkey heart and systemic venous return closely resembles that of the human being.' From observations on the subject of this report it would appear that the rhesus monkey with a large patent ductus arteriosus has the same pattern of disease as a similarly afflicted human being. This monkey failed to thrive (Fig. 3) but was not noted to be particularly ill until shortly before death. The pulmonary arteritis found at autopsy was like that found in human subjects who have long standing pulmonary hypertension due to a left to right shunt and who deteriorate rapidly.
SUMMARY
A patent ductus arteriosus is described in a Macaca mulatta monkey. Microscopic changes in the lungs were identical to those in human lungs altered by long standing pulmonary hypertension, and the terminal pulmonary arteritis was also like the human counterpart.
